Objectives: Postnatal Depression (PND) is a major health problem. It has a serious impact on the mother, her child and family. Studies have shown wide diversity of its prevalence across different cultures. Its epidemiology and its associated risk factors in Oman remain unknown. The objectives of this study were to estimate the prevalence of PND in the Al-Dakhlyia governorate and to identify the risk factors contributing to the development of PND. Methods: A total of 282 Omani women who gave birth in September 2010 were part of a prospective study conducted in Al-Dakhlyia governorate. An Arabic version of the Edinburgh Postnatal Depression Scale (EPDS) was used to assess the PND symptoms. Negative binomial regression model was used to identify the independent predictors of outcome (EPDS scores at two and eight weeks post-delivery) due to the non-normal distribution of the EPDS scores.
Introduction
Al though motherhood brings happiness and joy, it may cause emotional distress to some women. Women are at a higher risk of developing depression and suffering from mental disorders during pregnancy and the postnatal period. 1 Postnatal depression (PND) is common and is defined as "any non-psychotic depressive illness of mild to moderate severity occurring during the first postnatal year". 2 Mothers with PND have symptoms of anxiety, forgetfulness, sleep disturbance, and in severe cases may attempt suicide. 3 The risk factors contributing to the development of PND include biological factors, socioeconomic factors, obstetric and clinical factors. 4 The potential chronicity, recurrence and the serious impact of PND on a mother's health and her family makes it one of the most serious health problems. 5 Early detection of PND prevents further exacerbation of the depressive symptoms, helps mothers to have better adjustment to motherhood, and improves the mother-child relationship. Screening for PND is recommended in America, 6 Australia, 7 and the United Kingdom. 8 Few studies on the prevalence of PND have been conducted in Arab countries. The estimate PND prevalence in Lebanon is 21%, 9 United Arab Emirates (UAE) 22%, 10 Tunisia 19.2%, 11 Jordan 22%, 12 and Bahrain 37.1%. 13 The Sultanate of Oman is a multiethnic society on the southeast of the Arabian Peninsula with more than half of the population being Arabs.
14 Females contribute to more than 40% of the population in all of the mental health services in the country. 15 It is anticipated that this study will shed light on one of the major health problems. The findings of this study will help to fill in the gaps in the literature about PND in Oman. It will also help the decisionmakers to ensure better planning, resource allocation and delivery of relevant health services.
Methods
This prospective study was conducted in the Al-Dakhlyia governorate between September and December 2010. The aim of the study is to estimate the prevalence of PND and to identify the associated risk factors. Approval of the study was taken from the Research committee in the governorate. Al-Dakhlyia governorate is one of nine regions in the country, with a total population of 335,125 people. 16 It consists of eight wilayats (districts). It is the third most populous region (11% of national population) after Muscat (29%) and Al-Batinah (27%). 16 It has 27 health institutions, including one regional hospital which provides secondary care only. 16 The antenatal coverage is 99% and immunization is 100%. 16 The study participants were Arabic-speaking Omani women who gave birth to a normal healthy child and attended the postnatal clinic and child vaccination clinic of the primary healthcare facilities (PHCF) at two and eight weeks post-delivery. Illiterate mothers were helped by trained nurses at each PHCF. Mothers who gave birth to baby with congenital diseases and malformations or who are known to have depression and on treatment or on follow-up in a psychiatric clinic were excluded from the study. All the volunteered mothers gave their informed consent.
An Arabic version of the Edinburgh postnatal depression scale (EPDS) was used to assess the depression symptoms. EPDS is the most widely used and culturally validated instrument. 17 It is a self-administered questionnaire and consists of 10 questions on the mother' s feelings over the last seven days. EPDS scores of more than 12 were the optimum cut-off scores for probable depression as validated in Arabic-speaking cultures. 18, 19 In order to fully describe the studied sample, scores of 0-9 indicates no risk of experiencing symptoms of PND, scores of 10-12 indicates minor/major risk of experiencing symptoms of PND (possible depression), and scores of 13 or above indicates a major risk of experiencing symptoms of PND (probable depression).
A separate questionnaire was also added in order to identify the possible risk factors of PND. The questionnaire was given at two weeks post-delivery in order to minimize the effects of 'maternal blues' . It was then repeated at eight weeks as the severity of the depression changes over time. 20 All data analysis was conducted using SPSS (20.0). Multiple imputations were used to treat the missing data. A negative binomial regression model was used to identify the association of the outcome (EPDS scores) at two weeks and eight weeks, as well as each variable. The adjusted odds ratio (OR) and the 95% confidence interval (95% CI) were reported, and a p value of 0.05 was considered statistically significant.
Results
A total of 282 women were recruited into the study from the seven districts in the Al-Dakhlyia governorate. EPDS had a Cronbach' s alpha of 0.81. The mean age was 29.2 years (SD=5.6), ranging from 16 to 47 years. More than half (55%) of the mothers had completed either elementary or secondary level of education, 18% had achieved higher education (college or university), and only 3% were illiterate. The majority of the mothers were housewives (64%), and 66% of the mothers fall under the category of middle income family (500-1000 OMR per month). The study was comprised of 17% first-time mothers, and the highest number of pregnancies per mother was 13. Few of the mothers reported that their pregnancies were unplanned pregnancies (9%). Regarding the course of the pregnancy, the majority of the mothers reported no complications during pregnancy (61%). Around 64% had vaginal delivery and 14% had cesarean section. Positive association was found between EPDS scores at two weeks and EPDS scores at eight weeks postpartum. A large number of mothers who had EPDS scores of 10-12 and scores of 13 or more were from Bahla at the two points of data collection. (Fig. 1 ) Mothers aged 25 years or more were less likely to have high EPDS compared to mothers aged less than 25 years at two and eight weeks postpartum. Sickness of a family member (n=39, p=0.010, 95% CI: 1.089-1.856) and conflict with a family member (n=15, OR=1.7, 95% CI: 1.102-2.670) were significantly associated with high EPDS scores at two weeks. Work difficulties were significantly associated with high EPDS scores at two weeks (OR= 2.4, 95% 
Discussion
The administration of EPDS at two points of time postpartum has shown that the scores lessen over time. Similar findings have also been reported by other researchers. 20, 21 The findings of the study also showed that the estimated EPDS-based prevalence is lower than figures reported by other Arab countries and similar to the estimated prevalence of PND in developed countries (10%). 5, 22 Such finding contradicts the fact that PND may be more of a problem for Muslims than it is for other religious groups. 10 This could be attributed to the empowerment of Omani women and the great support they receive from the government in education, job opportunities, civil service and social insurance. Recent studies conducted on Omani students reported that being a female is not a risk factor for depression. 23, 24 In addition, mothers receive support during the first 40 days from their families and possibly housemaids which helps to reduce the stress of being a new mother.
Increased risk of depression among mothers less than 25 years of age has also been reported in many previous studies. 25 In a large national study conducted on secondary school adolescents the study revealed that 17% of the surveyed sample suffered from depressive symptoms indicating that depressive symptoms is a public health problem among Omani adolescents. 23 Two factors could have played a role in the variation of the scores between the districts in the governorate and these are: consanguineous marriages and the amount of social support received after delivery. In Oman, 52% of marriages are consanguineous marriages.
14 Although the genetics of depression are still unknown, 26 consanguinity has been found to have a positive association with depression. 27 Conflict with a family member increased the risk of high EPDS scores (OR=1.7). Mother-in-law interference in childcare and women usually do not get support when complaining to their husbands about the hostility of their mothers. 28 The positive association between EPDS scores and sickness of a family member (p=0.010) is attributed to the increased responsibilities of the mother towards her family which increases stress.
The significant association between EPDS scores and work difficulties could be explained by the demand-control-support model. 29 Dagher and colleagues postulated that providing support acts as a buffer in reducing job demands and increases women' s perception of control. 29 Like many other Arabic and Islamic cultures, women in Oman are valued by their extended families. 30 This study has shown that there is no significant association between EPDS scores and being a first-time mother or having more than one child. Studies from other countries have shown mixed evidence. In the UAE for example, multi-parity is a protective factor for PND, 10 while in low-income countries like Nepal and Pakistan, multi-parity increases family stress and the risk of PND due to the physical and financial burden associated with childcare. 31, 32 It is interesting to find no significant association between obstetric factors (number of pregnancies, planned pregnancy and mode of delivery) and EPDS scores, as this undermines the hypothesis of a hormonal effect on mood disorder.
The main limitation of this study is the use of an un-validated version of EPDS. The inclusion of the participants from the health facilities induces a risk of bias. Mothers who have a lot of responsibilities and are under a lot of stress might not be willing to participate in any research. Moreover, the assessment of risk factors associated with PND did not include all of the possible predictors (such as prenatal depression, perinatal anxiety, breast feeding, selfesteem, lack of social support and difficult child-temperament).
Conclusion
This study is among the few studies looking at PND in the Middle East and shows on average 12% of Omani women are at a high risk of developing PND (EPDS scores of ≥13). It is the negative and long term consequences of PND that necessitates early detection and management of mothers at risk. Validated version of EPDS can be used as a screening tool for PND along with clinical diagnosis.
